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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17642-3 was prepared by the European Committee for Standardization (CEN) in collaboration with
Technical Committee ISO/TC 44, Welding and allied processes, Subcommittee SC 5, Testing and inspection
of welds, in accordancepwith, the /Agreement onytechnical cooperation; between 1ISO and CEN (Vienna
Agreement).

Throughout the text of this document, read™ “...this" Européan Standard...” to mean “...this International
Standard...”.

ISO 17642 consists lofstherfollowing 2 parts;cunder thesigeneral/ ditlecDéstructive tests on welds in metallic
materials — Cold cracking tests for weldments 45/ Arcl welding processes:

— Part 1: General
— Part 2: Self-restraint tests
— Part 3: Externally loaded tests

Annex ZA provides a list of corresponding International and European Standards for which equivalents are not
given in the text.
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Foreword

This document (EN I1SO 17642-3:2005) has been prepared by Technical Committee CEN/TC 121 “Welding”,
the secretariat of which is held by DIN, in collaboration with Technical Committee 1ISO/TC 44 “Welding and
allied processes”.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by September 2005, and conflicting national standards shall be
withdrawn at the latest by September 2005.

EN ISO 17642 consists of the following parts, under the general title Destructive tests on welds in metallic
materials - Cold cracking tests for weldments - Arc welding processes:

- Part 1: General
- Part 2: Self-restraint tests
- Part 3: Externally loaded tests

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands,cNorwayPaland, Portugaly Slovakia, [Slovenia, Spain, Sweden, Switzerland
and United Kingdom.
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1 Scope

This European Standard specifies the sizes of the backing plates, specimens and procedures for carrying out
externally loaded cold cracking tests by implant-test in order to obtain information about the cold cracking
sensitivity during welding.

This standard applies primarily but not exclusively to carbon, manganese and low alloy steels.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 1043-1, Destructive tests on welds in metallic materials — Hardness testing — Part 1: Hardness test on
arc welded joints

EN I1SO 3690, Welding and allied processes - Determination of hydrogen content in ferritic arc weld metal
(ISO 3690:2000)

CR ISO 15608, Welding - Guidelines for a metallic material grouping system (ISO/TR 15608:2000)

EN ISO 17642-1:2004, Destructive.testsiomwelds\in metallic materials -1Cold cracking tests for weldments —
Arc welding processes - Part 1. General (ISO 17642-1:2004)

3 Terms and definitions

For the purposes of this document, the terms, and definitions given.in EN ISO 17642-1:2004 apply.

4 Designation and symbols

The following designations and symbols given in Table 1 apply.

Table 1 — Designation and symbols

Symbol Designation Unit
Implant-test

Length of the test bead mm

d Implant-diameter mm

D Diameter of drilled holes mm

5 Principle

The externally loaded cold cracking tests serve the purpose of determining the cold cracking sensitivity.
According to EN ISO 17642-1:2004, Table 2, one testing procedure is available. By using the test procedure
the cracks are generated after welding of the test pieces.

The specimens provide quantitative - preheat temperature, heat input, diffusible hydrogen content and applied
stress - and qualitative information.

© ISO 2005 — All rights reserved 1
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6 Description of the tests

6.1 General

6.1.1

The externally loaded cold cracking test is designed to assess the cold cracking sensitivity of parent materials
used for arc welding.

This test procedure applies to metal arc welding with covered electrodes and semi-automatic gas shielded
metal arc welding using solid and cored wires and submerged-arc welding.

The test provides a qualitative assessment (cracks or no cracks, single test) and determination of minimum

preheat temperature, minimum heat input, maximum diffusible hydrogen content or maximum applied stress
for freedom of cracks (crack/no crack boundary determination).

6.1.2 Single test

Where a fixed set of welding conditions is being used on a specific material, only one test weld shall be
evaluated.

6.1.3 Crack/no crack boundary determinations

Where a series of tests is to be used.to obtain a crack/no crack boundarycriterion.the no-crack test apparently
defining the boundary shall be repeated> If this!test/also gives a no-crack result' no further testing shall be
required. If cracking is observed in the duplicate test further shall be perfermed to define the boundary.

NOTE 1 Where heat input is the variable it is preferable that the boundary is defined within the range + 0,5 kJ/mm and
that the duplicate tests are carried out within £ 0,1 kdJ/mm;

NOTE 2  Where preheat is the variable it is preferable that the boundary is defined within the range of + 12,5 °C.
6.2 Implant-test

6.2.1 Test materials

The implant specimen and the backing plate shall be from the same group according to CR ISO 15608.

6.2.2 Dimensions of the test pieces

The dimensions of the backing plate of the implant specimen shall be in accordance with Figures 1, 2 and 3,
and Table 2.

If the welding thermal conditions do not allow to use the recommended dimensions, other dimensions may be
used provided that they are mentioned in the test report.

2 © 1SO 2005 - All rights reserved
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Dimensions in millimetres
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1  Temperature measurement

2  Welding direction
3 Implant specimen
4 Testload F

NOTE 1 The length of the test bead should be)"150 mmming.
NOTE 2 The minimum distance between the first test bead and the plate edge should be 100 mm.

© ISO 2005 — All rights reserved

"‘Figure1—Implant test



ISO 17642-3:2005(E)

Dimensions in millimetres
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NOTE 1 Dimension M is depending on the testing equipment,
NOTE 2  Dimension N is depending on the testing equipment.
Figure 2 -—Implantispecimen(Helical)

Dimensions in millimetres

{> 20

Figure 3 — Implant specimen (circular)
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6.2.3 Preparation of the test pieces

The implant specimen shall be prepared by turning and the backing plate shall be prepared by drilling.
Care shall be taken to minimize heating and deformation in the material during machining.

The dimension of the backing plates shall be as given in Table 2.

Use the general arrangement of the backing plate and specimens as given in Figures 1 and 2 and the
tolerances as given in Table 2.

The implant specimen shall be adequately covered by the test bead. Normally, a 8 mm diameter implant
specimen is used. However, for small weld beads a 6 mm implant may be used.

Table 2 — Implant backing plate/test specimens
dimensions/conditions and tolerances

Backing plate
plate thickness 20 mm
width 200 mm
length 300 mm
diameter-of hole D D-d =(0,05-0,15) mm
material C-Mn "steel" or similar to
steel of-implant
distance a >33 mm
no. of holes >4 (see Figure 1)
Implant-specimen
length dependent‘on‘equipment
diameter d 6'+0
- 0,05
+0
8-0,05
type of notch helical, circular, V-notch
notch angle o (40 £ 2)°
notch depth ¢ (0,5£0,05) mm
notch radius R (0,17+0,01) mm
pitch (1£0,02) mm

The hole and the implant shall be machined in such a way that the implant clearance in the support plate shall
range from 0,05 mm to 0,15 mm (sliding fit).

6.2.4 Welding of the test welds

6.2.4.1 Preheat

When the test requires a preheat, both backing plate and the implant specimen shall be preheated by any
suitable method.

Prior to any welding, check the temperature of the backing plate and implant using a calibrated thermocouple.
Where the test demands a specific temperature of preheat, welding should not be commenced until the
required temperature is achieved. The temperatures of the backing plate and the implant in the test area shall
not differ by more than 5 °C.

© ISO 2005 — All rights reserved 5
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